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(57) ABSTRACT

The mvention concerns a device for preventing the establish-
ment of an electric arc between adjacent portions (9) having,
no electrical isulation of at least two electrically conductive
clements (7). According to the mmvention, the device com-
prises at least one separating partition (13) made of dielectric
material mserted between said adjacent portions (9) of said
conductive elements (7), the dimensions of said separating
partition (13) being adapted so that the shortest path between
said adjacent portions (9), by bypassing said separating par-
tition (13), corresponds to an instability threshold for an
clectric arc that 1s likely to be established between said ad;a-
cent portions.

7 Claims, 3 Drawing Sheets
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DEVICE FOR PREVENTING THE
ESTABLISHMENT OF AN ELECTRIC ARC
BETWEEN TWO CONDUCTIVE ELEMENTS

This 1s anational stage of PCT/FR09/050420 filed Mar. 13,
2009 and published in French, which has a priority of French

no. 08 31657 filed Mar. 14, 2008, hereby incorporated by
reference.

The present invention concerns a device for preventing the

establishment of an electric arc between two opposite con-
ductive elements.

The 1nvention 1s particularly applicable 1n electric or elec-
tronic components, such as connectors, used 1n a spatial envi-
ronment or under conditions reproducing such an environ-
ment. It must, however, be understood that the invention 1s
generally applicable to electric or electronic components
intended to be used 1n any environment where an electric arc
1s likely to form between two opposite conductive elements.

The electric or electronic components used 1n a spatial
environment are often damaged due to the formation of elec-
tric arcs between the conductive elements they include. These
conductive elements can for example be plug connectors of a
male connector that can be plugged into a female connector or

printed circuit tracks.

Such connectors can, for example, be of the type of those
described 1n patent applications FR-2 068 660, US2006/
0046568 and US-2003/0008542, and 1n patent U.S. Pat. No.
3,746,817.

As shown by these documents, the male connectors can
include plug-in conductive elements arranged opposite, 1n
particular parallel to each other, that are separated by spaces.
These plug-in elements have in common that they have a
stripped conductive portion that protrudes in relation to a
surface of the male connector body.

During connection of the male connector with the female
connector, the plug-in conductive elements, such as the wires
or prongs ol the male connector, are engaged in receiving
housings formed 1n a female connector body.

Once the connection 1s made, 1t 1s possible that a stripped
portion of the conductive elements may remain protruding in
relation to the surface of the male and/or female connector
body. Even 1n the case of careful connection, there 1s often a
small stripped portion of the conductive element that does not
completely penetrate the housing. This small stripped portion
remains directly opposite other stripped portions of other
wires or the connector 1tself, which represents a short-circuit
risk 1f the ambient environment suddenly becomes conduc-
tive (1onization of the air, strong humidity, very intense field,
creation of a plasma in the vacuum . . . ).

In a land environment where the air constitutes an msulant
under normal temperature and pressure conditions, the prob-
lem of avoiding the formation of electric arcs between the
stripped portions of conductive connector elements generally
does not arise, the air being insulating, except in the case of an
intense electric field or particular humidity conditions, for
example.

In a spatial environment lacking atmosphere, a precursor
phenomenon (filament, dust, ESD or electrostatic discharge,
high voltage, etc.) 1s likely to generate a local plasma between
the stripped portions of two conductive elements. This local
plasma, while expanding, will make the medium conductive
and establish a short-circuit between the two conductive ele-
ments. In the air, an intense electric field can cause such a
plasma to be generated.

The invention therefore aims to prevent the formation of
these arcs between two electrically conductive elements.
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To that end, the invention concerns a device for preventing
the establishment of an electric arc between adjacent portions
having no electrical insulation or likely to have no electrical
insulation, of at least two electrically conductive elements,
this device being remarkable 1n that 1t comprises at least one
separating partition made of dielectric material inserted
between said adjacent portions of said conductive elements,
the dimensions of said separating partition being adapted so
that the shortest path between said adjacent portions, by
bypassing said separating partition, corresponds to an insta-
bility threshold for an electric arc that 1s likely to be estab-
lished between said adjacent portions.

Thus, the device according to the invention prevents the
formation of electric arcs between opposite conductive ele-
ments. Indeed, the dimensions of the separating partition
made of dielectric material force an electric arc likely to form
to follow a path such that the arc 1s unstable and cannot be
established between the two conductive elements.

The mvention also makes 1t possible to protect the conduc-
tive elements from any contact during manipulation and can
thus prevent electrostatic discharge of human origin.

According to other features of the device according to the
invention, taken separately or in combination:

said separating partition has, perpendicular to the shortest

distance separating said partition from each of said ad;a-
cent portions of said conductive elements, a height such
that its overhang beyond said adjacent parts 1s at least
equal to about half of said distance, which amounts to
imposing a slope of about 30° on an arc likely to form 1n
relation to a direct path between the adjacent portions
having no electrical insulation of the conductive ele-
ments;

said separating partition 1s made from a ceramic material;

in the case where said conductive elements are arranged

protruding 1n relation to a surface of an electrical com-
ponent, said separating partition 1s formed by at least one
plate extending from said surface;

in the case where said component includes several conduc-

tive elements distributed according to gridlines on said
surface, said separating partition 1s made up of a set of
plates forming a grid;

in the case where said component 1s a male connector

adaptable on a female connector provided with plug-in
contacts for said conductive elements, said grid 1s made
up of a set of cells adapted to receive said contacts,
respectively;

said separating partition 1s fixed on said surface;

said separating partition 1s made 1n a single piece with the

housing of said component;

in the case where said component 1s a revolving contactor,

said plate 1s substantially disc-shaped.

The mvention also concerns an electrical component
remarkable in that it includes at least one device as defined

above to prevent the establishment of an electric arc.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be better understood in light of the
embodiments that will now be presented 1n reference to the
appended drawings, 1n which:

FIG. 1 shows, 1n diagrammatic cross-section, two conduc-
tive elements of a connector,

FIG. 2 shows, 1n diagrammatic cross-section, an applica-
tion of an embodiment of the device according to the mnven-
tion to two conductive elements of the connector illustrated in

FIG. 1,
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FIG. 3 1s a partial perspective view ol a connector equipped
with male contacts,

FI1G. 4 1s a partial perspective view of the connector of FIG.
3 equipped with the device according to the invention,

FIG. § illustrates another embodiment of the device
according to the invention applied to a male connector differ-
ent from the one illustrated 1n FIGS. 1 or 3, said device and
said connector being shown 1n perspective,

FIG. 6 1s a perspective view of a female connector adapted
to be connected to the male connector 1llustrated 1n FIG. 5,

FI1G. 7 1s a diagrammatic partial cross-sectional view of
another embodiment of the device according to the invention
applied to a rotary multi-electrode system, and

FIGS. 8 and 9 are diagrammatic perspective views of a
separator system according to another embodiment of the
invention.

FIGS. 1 and 2 show a connector 3 body 1 having housings
5 formed from its surface 11. The connector 3 body 1 1llus-
trated 1n FIG. 1 1s not equipped with the device according to
the 1nvention.

The housings 3 are adapted to recerve conductive elements
7 such as conductive prongs or wires. The conductive ele-
ments 7 are made up of a conductive core 8 that 1s surrounded
by an electrically insulating sheath 10, except at one of their
ends that ends with a stripped portion 9 intended to be
received 1n a housing 5.

Only two housings 5 are shown in FIGS. 1 and 2. It should
however be understood that the connector 3 body 1 can
include more than two housings.

The stripped portions 9 of the conductive elements 7 are
fixed 1 the housings 5 using any means known by those
skilled 1n the art, for example welding.

As 1llustrated 1n FIGS. 1 and 2, the stripped portions 9 of
the core 8 of the conductive elements 7 do not completely
penetrate the housings 5 and each have a conductive, portion

protruding 1n relation to the surface 11 of the body 1 of the
connector 3.

FI1G. 2 shows the connector body 1 equipped with a device
according to a first embodiment of the invention.

A separating partition 13 1n the form of a plate or rectan-
gular blade, made of a dielectric material, protrudes on the
surface 11 of the body 1 mid-way between the two conductive
clements 7. The separating partition 13 1s fastened by 1ts edge
on the surface 11 of the body 1, or made 1n a single piece
therewith.

Asindicated 1n FI1G. 2, the dielectric separating partition 13
has a height h 1n relation to the surface 11 of the body 1.

Preferably, the height h 1s at least equal to the length of the
stripped portion plus an overhang length that 1s at least equal
to half the distance between the two conductive elements 7.
Thus, the plane P1 extending between the end of the sheath 10
where the conductive stripped portion 9 of one of the two
clements 7 begins and the upper edge E of the separating
partition 13 opposite the surface 11 of the body 1 forms an
angle a a. of at least 30° with said surface 11.

The separating partition 13 prevents the establishment of
an electric arc between the two stripped portions 9 of the cores
of the electric elements 7, because it forces the electric arc
likely to form between said stripped portions to follow a path
whereof the radius of curvature makes the arc unstable.

Preferably, the separating partition 13 1s made of ceramic
to guarantee 1t a lifetime 1n compliance with the requirements
of the standards in force, 1n particular 1n the field of the
manufacture of connectors for spatial use.

The mmvention 1s not limited to the embodiment of the
separating partition 13 described above.
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FIG. 4 shows another embodiment of a separating partition
according to the imvention, which 1s arranged between two
conductive elements of a component 15 illustrated 1n FIG. 3,
such as a microprocessor, a memory module, or others.

The component 15 differs from the connector illustrated 1n
FIGS. 1 and 2 1n that 1t includes a body 17 having a face 19 on
which plug-in connection conductive elements 21, such as
prongs, protrude, umiformly distributed parallel to each other.
These conductive elements 21 are intended to be recerved and
tastened by welding or interlocking into housings of a support
device (not shown) such as a printed circuit or others.

According to the invention, a separating partition 23, made
of a dielectric material, 1s arranged between two adjacent
conductive elements 21.

The separating partitions 23 are all identical to each other.
They preferably have dimensions such that at all points on
their periphery they protrude, 1n relation to a line connecting
any point on the stripped portion of a conductive element 21
and the closest point of the stripped portion of an adjacent
conductive element, with a height h at least equal to half the
distance between those two points.

In the context of the embodiment illustrated in FIGS. 3 and
4, the separating parts 23 are attached on the surface of the
body 17 of the connector 15. The separating pieces 23 could
also be made in one piece with the body 17 of the connector
15 without going beyond the scope of the invention.

FIGS. 5 and 6 illustrate another embodiment of the device
according to the invention. FIG. 5 shows a male connector 25
and FIG. 6 shows the associated female connector 27.

The male connector 25 has plug-in connecting conductive
clements 29 such as prongs that protrude from the surface 31
of a connector body 33 and are distributed on the surface 31
forming gridlines.

The plug-1n connection elements 29 are conductive prongs
cach electrically connected inside the body 33 (using means
not shown) to a sheathed electrical wire 36.

The connecting conductive elements 29 are adapted to be
received 1n housings 35 formed 1n the female connector 27
illustrated in FIG. 6.

According to the invention, the connector 25 includes a
separating partition 37 made of a dielectric material. The
separating partition 37 assumes the form of a grid made up of
a first series of dielectric separating plates or blades 39
aligned two by two transversely, on either side of a second
series ol dielectric separating plates or blades 41 aligned
longitudinally and perpendicular to the separating plates 39.

Each dielectric separating plate 39, 41 is arranged between
two conductive elements 29 of the connector 25, such that
none of the conductive elements 29 are directly opposite an
adjacent conductive element 29.

In parallel, 1n order to recerve the conductive elements 29
of the male connector 25, the female connector 27 has termi-
nals 47 (or contacts) with substantially parallelepiped shapes,
which protrude 1n relation to a surface 45.

The dimensions and the spatial arrangement of the termi-
nals 47 are complementary to the dimensions and arrange-
ment of the spaces defined between the separating plates 39
and 41 of the dielectric separating partition 37 in grid form.
Thus, the terminals 47 can easily be introduced into said
spaces.

The terminals 47 thus form rows 1n lines and columns, and
can each be opposite a conductive element 29 during the
assembly of the male 25 and female 27 connectors.

The housings 35 in which the conductive elements 29 are
inserted are made 1n each of the terminals 47, in the vicinity of
their center, and electrically connected 1n the body 45 (using
means not shown) to conductive wires 49 1llustrated 1n F1G. 6.
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All of the wires 49 have deliberately not been 1illustrated in
FIG. 6 to facilitate reading thereof.

The height of the dielectric grid 37 1n relation to the surface
31 1s substantially equal to the height of the terminals 47.

When the conductive elements 29 are plugged into the
housings 35 of the termunals 47, they still have a small
stripped portion that 1s not engaged in the corresponding
housing 35. This 1s due 1n part to imprecisions in the manu-
facture of the connectors.

The dimensions of the dielectric grid 37 are such that at any
point 1t protrudes, 1n relation to a line connecting any point of
the stripped portion of a conductive element 29 and the clos-
est point of the stripped portion of an adjacent conductive
clement, with a height h at least equal to half the distance

between those points.

FI1G. 7 illustrates still another embodiment of the device
according to the imnvention applied to a multi-electrode rotary
system.

FIG. 7 partially shows a revolving contactor 51 of a
machine 53 such as an electric engine or a photovoltaic gen-
crator driving mechanism.

Conductive elements 53 are 1n contact at one of their ends
57 with the contactor 51.

The conductive elements 55 are provided with msulating
sheaths 59 that leave a portion 61 of the conductive elements
stripped adjacent to their end 57.

According to the invention, separating partitions 63 made
ol a dielectric material are 1nserted between two conductive
stripped portions 61 of the opposite conductive elements.

The separating partitions 63 can be discs or blades integral
with the contactor 61 or fastened thereon, and rotating with 1t.

In this way, the dielectric separating partitions 63 com-
pletely msulate each other from the stripped portions of the
adjacent conductive elements 55.

Preferably, each separating partition 63 protrudes or over-
hangs beyond the stripped portions of the conductive ele-
ments 55 over a height at least equal to half of the shortest
distance that separates the separating partition 63 from each
of the stripped portions 61 of two adjacent conductive ele-
ments 35.

Thus, 1n the case of a collector or rotary contact electric
motor, the protruding portions of the dielectric separating
partitions 63 prevent the formation of an electric arc between
the stripped portions of the conductive elements 55.

Inthe case where the body 51 has a solid cylinder shape, the
separating partitions 63 protrude radially from the side wall of
the body 51, which makes 1t possible to prevent the formation
of an arc regardless of the position of the conductive elements
55 on the side wall of the body 31.

FIGS. 8 and 9 1llustrate another embodiment of the device
according to the ivention applied to electrical conductors
that do not have a stripped portion in the beginning of their
lifetimes, but which are used under conditions where the
stresses are likely to reveal a risk of damage of their insulant,
for example cracking due to aging or wear against an edge
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because of vibrations, likely to cause the formation of an
clectric arc between two adjacent conductors.

The electrical conductors 67 include a conductive core 69
surrounded by an msulating sheath 71.

According to the mnvention, a conductor separator system
73 1s made up of a bottom 75 on which separating partitions
77 stand, both made of dielectric material, and which define a
set of parallel chutes with U-shaped sections adapted each to
receive an electrical conductor. The separating partitions 77
each protrude or overhang beyond the conductive cores 69,
which are likely to be more or less locally stripped by aging,
wear, or accidentally for the reasons explained above, over a
height preferably at least equal to about half of the shortest
distance separating the separating partitions 77 of each of the
conductive cores 69 of two adjacent conductors 67.

Once again, such a height of the partitions 77 1s adapted to
impose a slope of at least about 30° on an arc likely to form 1n
relation to a direct path between conductive cores 69 that
would be locally stripped for the reasons indicated above.

The invention claimed 1s:

1. A multi-electrode rotary system comprising:

a machine including a revolving contactor,

at least two electrically conductive elements, each conduc-

tive element being provided with an insulting sheath and
having a stripped portion at one of its ends, the stripped
portion being in electrical contact with the revolving
contactor,

at least one separating partition made of dielectric material

and 1nserted between the stripped portions of two adja-
cent conductive elements, the at least one separating
partition overhanging beyond the corresponding
stripped portions of the conductive elements over a
height at least equal to about half of the shortest distance
that separates the separating partition from each of the
stripped portions.

2. The system according to claim 1, wherein the revolving
contactor has a cylinder shape and the at least one separating
partition protrudes radially from a side wall of the revolving
contactor.

3. The system according to claim 2, wherein the at least one
separating partition 1s a disk integral with the revolving con-
tactor.

4. The system according to claim 2, wherein the at least one
separating partition 1s a disk fastened to and rotating with the
revolving contactor.

5. The system according claim 1, wherein the at least one
separating partition 1s made from a ceramic material.

6. The system according to claim 1, wherein the machine 1s
a photovoltaic driving mechanism.

7. The system according to claim 1, wherein the shortest
path between the stripped portions of two adjacent conductive
clements by bypassing the corresponding separating partition
corresponds to an instability threshold for an electric arc that
1s likely to be established between the stripped portions of the
two adjacent elements.
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